CHAPTER 3. HEALTH
Habitat Loss and Alteration

OCTOBER 2003

Findings on National Resource Inventory estimates of changes in forest and
rangeland extent

The National Resource Inventory (NRI) is a compilation of natural resource information on non-
federal lands in the United States. It is a ground-plot based inventory conducted by the NRCS in
cooperation with lowa State University. Data are collected every five years from the same sample sites.
The information documented by the NRI reflects changes from all causes including urbanization, water
projects, agriculture, and transfers to federal ownership.

NRI data show private forest and rangeland in California decreasing by approximately 1.2 million
acres between 1982 to 1997 at an average rate of 79,000 acres per year (Figure 7).

Figure 7. Area of forests and rangelands (non-federal lands), 1982-1997

20,000
19,000
18,000
17,000

160009 ) 500
15.000 | ™ 14,510 1ot

14,000 -
13,000 -
12,000 -
11,000
10,000

e 18,641

18,269

13,935

Area (thousand acres)

1982

1987

1992

1997

OForest

14,500

14,510

14,246

13,935

18,641

18,066

18,269

B Rangelands 18,893

Year

Source: NRCS, 2000

Types of changes to rangelands

Non-federal rangeland areas, mostly private lands, had a net decrease of approximately 624,000
acres between 1982 to 1997, an average rate of 42,000 acres converted to other uses or transferred per
year (Figure 8). Other findings include:

e Approximately 733,000 acres converted to “Developed Land” or “Other Rural Land” categories
describing urbanization.
e Approximately 487,000 acres transferred to federal ownership.

e Large areas of rangeland and agricultural land (Cropland and Pastureland) have interchanged
during this period resulting in a net gain of over 365,000 acres from agricultural land categories.

e Over 231,000 acres converted from forest land to rangeland.
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Figure 8. Change in NRI rangeland area to other land use categories, 1982-1997
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Types of changes to forest lands

On non-federal forest areas, mostly private lands, NRI data show a net decrease of approximately
564,000 acres between 1982 to 1997, an average rate of 38,000 acres converted to other uses or
transferred per year (Figure 9). Other findings include:

e Nearly 200,000 acres converted to “Developed Land” or “Other Rural Land,” categories
describing urbanization. While this number is substantial, it is only 27 percent of the area of
rangeland lost to development compared to rangeland conversion.

e Approximately 131,000 acres transferred to federal ownership.

e The largest change in forest land was the conversion to rangeland. Approximately 231,000 acres
of forest land was reclassified as rangeland during the 15-year period.

e While some agricultural acreage reverted to rangeland, there seems to be almost no new land
reverting from other uses into forest land.
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Figure 9. Change in NRI forest land area to other land use categories, 1982-1997
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NRI also reports changes in forests and rangelands by region (Table 2). The Mojave Basin shows the
greatest change in rangeland, decreasing by nearly 470,000 acres between 1982 and 1997. As with al the
NRI information, decreases reflect the combination of land conversion to developed uses and transfers to
federal ownership. See the online document Major Land Resource Areas locations of the resource areas.
Other regions with substantial decreases include the Southern California Coastal Plain and Central

California Coast Range.

Table 2. Changes in non-federal forest and rangeland (thousand acres), 1982-1997

Major land resource area Rangeland |Forest land| Total

4 - California Coastal Redwood Belt (0.7) (46.9)| (47.6)
5 - Siskiyou-Trinity Area (31.0) (55.6)| (86.6)
14 - Central California Coastal Valleys 57.1 (54.4) 2.7
15 - Central California Coast Range (127.0) 16.5| (110.5)
16 - California Delta (16.9) 0.0 (16.9)
17 - Sacramento and San Joaquin Valleys (17.8) (50.4)| (68.2)
18 - Sierra Nevada Foothills 72.6 (57.7) 14.9
19 - Southern California Coastal Plain (250.0) (62.7)| (312.7)
20 - Southern California Mountains 76.1 (104.4)] (28.3)
21 - Klamath and Shasta Valleys and Basins 8.9 (17.3) (8.4)
22 - Sierra Nevada Range 151.9 (158.4) (6.5)
23 - Malheur High Plateau 10.5 (9.5) 1.0
26 - Carson Basin and Mountains 1.0 4.4 5.4
29 - Southern Nevada Basin and Range (84.8) 34.7] (50.1)
30 - Mojave Basin and Range (470.1) (2.9) (473)
31 - Imperial Valley (4.0) 0.0 (4.0
Total California changes in rangeland and

forest land 1982-1997 (624.2) (564.6)((1,188.8)
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Changes in forest and rangeland canopy cover recorded by the California Land Cover
Mapping and Monitoring Program

To monitor ongoing changes to vegetation, CDF and the USFS developed the California Land Cover
Mapping and Monitoring Program (LCMMP), a cooperative program to measure and map changes in
vegetation cover. The program measures both increases and decreases in “canopy cover,” or the
horizontal area that trees occupy. As such, it provides a spatial and statistical view over time of the
change in continuity and density of tree and shrub vegetation on the California landscape (Figure 10). See
the Assessment document Assessment Information Systems for a description of LCMMP.

Figure 10. Locations of detected canopy cover changes in California forest and rangeland for five-year
monitoring periods, 1990-1998
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Changes in forest canopy

Results for all LCMMP project areas show the vast Approximately 90 to 99 percent of all
majority of forests and rangelands remained unchanged forest and rangeland areas had no
during the monitoring periods. Approximately 90 to 99 detectable change.

percent of all forest and rangeland areas showed little to

no change. Just over 195,000 acres showed “moderate or large decreases” in canopy cover within the
Southern Sierra and Northeastern project areas and nearly 259,000 acres within the South Coast and
North Coast (Tables 3 and 4).

Table 3. Forest and rangeland classified change, Southern Sierra and Northeastern** California Land
Cover Mapping and Monitoring Program project areas, Cycle 1 (thousand acres)

Southern Sierra, 1990-1995 Northeastern, 1991-1996
Percentage of total Percentage of total
forest and forest and
Change group Area rangeland area Area rangeland area

Large decrease in vegetation cover 20 <1 35 <1
Moderate decrease in vegetation cover 59 <1 83 1
Small decrease in vegetation cover 139 1 358 2
Little to no change in vegetation cover | 12,194 87 13,711 93
Small increase in vegetation cover 833 6 511 3
Moderate increase in vegetation cover 198 1 56 <1
Large increase in vegetation cover 44 <1 3 <1
Other non-vegetation change* 591 4 66 <1
Total 14,077 100 14,822 100

*Includes clouds, shadow, and change in water or snow level
**Includes parts of Cycle 2 regions, Cascade Northeast and Northern Sierra

Source: FRAP, 2002b

Table 4. Forest and rangeland classified change, South Coast and North Coast California Land Cover
Mapping and Monitoring Program project areas, Cycle 1 (thousand acres)

South Coast, 1993-1997 North Coast, 1994-1998
Percentage of total Percentage of
forest and rangeland total forest and
Change group Area area Area rangeland area
Hardwood and conifer
Large decrease (71 to 100 percent) 1 <1 20 <1
Moderate decrease (41 to 70 percent) 15 <1 51 <1
Small decrease (16 to 40 percent) 24 <1 110 1
Little or no change (+15 to -15 percent) 16,152 98 14,065 95
Small increase (16 to 40 percent) 1 <1 61 <1
Moderate to large increase (41 to 100 percent) (L) <1 12 <1
Shrub and grass
Shrub and grass decrease > 15 percent 162 1 12 <1
Shrub and grass increase > 15 percent 34 <1 14 <1
Other non-vegetation change* 75 <1 467 3
Total 16,463 100 14,812 100
L — Less than 500 acres
*Includes clouds, shadow, and change in water or snow level
Source: FRAP, 2002b
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Acres with increases in forest and rangeland cover exceeded decreases in the Southern Sierra and
Northeastern project areas; however, decreases exceed increases in the South and North Coast project
areas. In terms of total acres, the Northeastern project area had 475,000 acres that showed a decrease, the
largest forest and rangeland acreage with decreased canopy among all areas. Most of this was recorded as
a small decrease in vegetation cover. At the same time, the total increase in vegetation cover was 570,000
acres. All other project areas had nearly the same forest and rangeland acreage with canopy decreases
ranging from 193,000 to 218,000 acres (Figure 11).

Figure 11. Forest and rangeland vegetation change by California Land Cover Mapping and Monitoring
Program project area during five-year monitoring periods
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Change by vegetation type

The LCMMP monitors forest and rangeland land cover classes and their associated California
Wildlife Habitat Relationship (CWHR) system habitat types. Of major land cover types, conifer had the
greatest acreage of cover decrease Statewide. By project area, the Southern Sierra, Northeastern, and
North Coast had the greatest acreage of cover decrease in the conifer land cover class, while the South
Coast had the greatest area of cover decrease in the Shrub class (Figure 12). Hardwoods decreased evenly
across all regions, ranging from 30,000 to 70,000 thousand acres. Grassland decreases were minor. For a
detailed description of forest and rangeland vegetation change by CWHR habitat type and region, see the
Monitoring Land Cover Changes in California web page.
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Figure 12. Area of forest and rangeland cover decrease by land cover class and California Land Cover
Mapping and Monitoring Program project area during five-year monitoring periods
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The Northeastern project area experienced the greatest proportional area of cover decrease among all
project areas (475,122-acres, 3.2 percent) (Figure 13). All other project areas had areas of cover decrease
ranging from 29,000 to 218,000 acres. These changes affected approximately 1.2 to 1.5 percent of each
area’s total forest and rangeland area.

Changes in total forest and rangeland vegetation were most dominant in the Southern Sierra (Figure
14). This project area showed a 13 percent detected hardwood cover increase. This is primarily due to re-
growth of hardwoods, shrubs, and grasses following a large fire.
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Figure 13. Percentage area of total forest and rangeland vegetation with canopy change by project area
during the five-year monitoring periods
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Cover decreases for the more detailed forest and rangeland CWHR types are shown in Figure 14.
Sierran Mixed Conifer and Ponderosa Pine recorded the greatest proportional change of all the conifer
vegetation types (Figure 14). The Sierran Mixed Conifer habitat type in the Northeastern project area had
the largest proportional area with a decrease, 7.9 percent or 238,000 acres.
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Figure 14. Percentage area of forest and rangeland CWHR type with the largest cover decrease by
California Land Cover Mapping and Monitoring Program project area during five-year monitoring periods
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Change by cause

Determining the cause of vegetation change is another component of the LCMMP. Larger change
areas (greater than 25 acres) are more readily attributed compared to smaller ones (2.5 to 10 acres). Cause
was identified on 49,000 acres of forest and rangeland with vegetation decrease (20 percent verified) in
the Southern Sierra project area, while 295,000 acres (87 percent verified) were identified in the
Northeastern, 36,000 acres (91 percent verified) in the South Coast, and 131,000 acres (73 percent
verified) in the North Coast.

Where cause of change has been verified, fire and harvest were the main agents of change within all
project areas. Within the Southern Sierra project area, fire was the catalyst for 13 percent of verifiable
area decrease while harvesting contributed six percent (Figure 15a). Harvest constituted 35 percent of
verifiable change within the Northeastern project area while fire contributed to 47 percent (Figure 15b).
The South Coast had 92 percent of verifiable change attributable to fire (Figure 15c). Harvesting (27
percent) and fire (36 percent) constituted the majority of verifiable change within the North Coast (Figure
15d). For a more detailed description of vegetation change by cause and region, see the Monitoring Land
Cover Changes in California web page.
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Figure 15. Percentage area of forest and rangeland vegetation change by cause
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Changes due to development are a relatively small fraction of total change, but are the most
permanent. All observed decreases and increases in cover attributed to development, regardless of the
change group (large, moderate, or small decreases and increases), represent more permanent alterations to
wildland habitat conditions. Development is detected as an increase or decrease depending on when the
detected change occurs. Decreases are detected when the land is cleared and increases are detected when
landscape vegetation is planted and irrigated.
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County area decreases by verifiable cause: County analysis of the change detection information reveals
different patterns of cause driven by activities specific to the region and the county.

Harvesting: In Lassen County, harvesting is a leading cause of forest and rangeland cover change.
Harvesting includes removal of live or dead trees for wood products, thinning to promote improved growth
conditions for trees, and fuel break construction for fire hazard reduction. Harvesting or land clearing activities
that support silvicultural or fire hazard reduction objectives resulted in over 70 percent (48,751 acres) of
change area in Lassen County’s forest and rangeland canopy (Figure 16).

Fire: In Monterey County, fire, including prescribed burning, was the dominant agent of change in forest and
rangeland canopy cover. About 93 percent (10,410 acres) of change in Monterey County area was attributed
to fire (Figure 17).

Development: In rapidly growing Butte County, development for residential or commercial use was a major
cause of change in forest and rangeland cover. Approximately 15 percent (3,536 acres) of verified change in
Butte County was attributed to development (Figure 18).

See the online document Forest and Rangeland Vegetation Decrease by Cause in All Counties for profiles of
causes of change in forests and rangelands for every county.

Figure 16. Percentage area of forest and Figure 17. Percentage area of forest and
rangeland vegetation decrease by cause, rangeland vegetation decrease by cause,
Lassen County (excludes grass and shrub), Monterey County, 1994-1998
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Figure 18. Percentage area of forest and rangeland
vegetation decrease by cause, Butte county, 1991-
1996
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Change by ownership

The LCMMP also documents canopy cover change area by ownership. The greatest extent of forest
and rangeland area showing a decrease in canopy cover occurred on private ownerships within the
Northeastern and North Coast project areas (Figure 19). In the South Coast and Southern Sierra project
areas, forests and rangelands on national forests had the largest area of decreases among all ownerships.
Overall, privately owned forests and rangelands in the Northeastern project area had the greatest extent of
forest and rangeland canopy decrease of all ownership groups in all regions. For more detailed summaries
of forest and rangeland canopy cover change by ownership, see the Monitoring Land Cover Changes in
California web page.

Figure 19. Area of forest and rangeland vegetation decrease by ownership and project area during five-
year monitoring periods
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Conclusion on forest and rangeland cover change findings

The LCMMP found that the vast majority of California’s forests and rangelands had only slight
measurable changes in cover during the monitoring periods. However, over 200,000 acres of forests and
rangelands in California experienced some level of alteration resulting in a vegetation cover decrease.
Both natural (fire and pests) and human disturbances (timber harvesting, development, and agricultural
clearing) caused these changes. Wildfire and harvesting were found to be major causes of vegetation
change.

Focusing on the location and habitat types most impacted helps provide direction for further analysis
of vegetation changes. Conifer forests in the Northeastern and North Coast represent the land cover with
the most total area impacted. Shrub vegetation in the South Coast project area also had large total
impacts.
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Glossary
BLM: U.S. Bureau of Land Management.

California Wildlife Habitat Relationship: The California Wildlife Habitat Relationship system is a
state-of-the-art classification system for California’s wildlife. CWHR contains life history, management,
and habitat relationships information on 675 species of amphibians, reptiles, birds, and mammals known
to occur in the State. CWHR products are available for purchase by anyone interested in understanding,
conserving, and managing California’s wildlife.

CDF: California Department of Forestry and Fire Protection.

CRP: Conservation Reserve Program.

CWHR: See California Wildlife Habitat Relationship.

development: A human settlement pattern having a density of more than one housing unit per 20 acres.

Developed Land: An NRI definition comprises large urban and small built-up areas, as well as roads and
railroads not included in urban/built-up areas.

Forest land: An NRI definition comprising a land cover /use category that is at least 10 percent stocked
by single-stem woody plant species of any size that will be at least 4 meters tall at maturity.

Forest and Rangeland Renewable Resources Planning Act of 1974: An assessment of the nation’s
renewable resources every 10 years conducted by the US Forest Service.

FRAP: Fire and Resource Assessment Program.

FRAPVeg: Fire and Resource Assessment Program Vegetation Habitat Classification and Mapping
Project, multi-source vegetation data.

land cover: Predominant vegetation life forms, natural features, or land uses that occupy a land area.
LCMMP: Land Cover Mapping and Monitoring Program.

Montreal Process: A scientifically rigorous set of criteria and indicators used to measure forest
management and sustainability.

NFS: National Forest System.

NPS: National Park Service.

NRCS: U.S. Natural Resources Conservation Service.
NRI: National Resource Inventory.

Other Rural Land: An NRI definition comprising land cover /use category that includes farmsteads and
other farm structures, field wind breaks, barren land and marshland.

overstory: The larger, taller trees that occupy a forest area and shade young trees, hardwoods, brush, and
other deciduous varieties growing beneath the larger trees (i.e., understory).

Rangeland: Any expanse of land not fertilized, cultivated or irrigated that is suitable, and predominately
used for, grazing by domestic livestock and wildlife. These include the Conifer Woodland, Hardwood
Woodland, Shrub, Grassland, Desert land cover types along with some habitats within the Wetland and
Hardwood Forest land cover classes.

RPA: See The Forest and Rangeland Renewable Resources Planning Act of 1974.

silviculture: Generally, the science and art of cultivating (such as with growing and tending) forest crops,
based on the knowledge of silvics. More explicitly, silviculture is the theory and practice of controlling
the establishment, composition, constitution, and growth of forests.

USDA: U.S. Department of Agriculture.
USFS: U.S. Forest Service.
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